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(57) ABSTRACT 

An information storage medium on which multi-angle data 
is recorded includes at least two clips in each of which Video 
object data for an angle of the multi-angle data is recorded. 
The at least two clips are recorded in contiguous areas of the 
information storage medium. 
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INFORMATION STORAGE MEDLUM WITH 
STRUCTURE FOR MULTI-ANGLE DATA, AND 
RECORDING AND REPRODUCING APPARATUS 

THEREFOR 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of Korean 
Patent Application Nos. 2002-62479, filed on Oct. 14, 2002, 
in the Korean Intellectual Property Office, and U.S. Provi 
sional Application No. 60/452,558, filed on Mar. 7, 2003, in 
the U.S. Patent & Trademark Office, the disclosures of 
which are incorporated herein in their entirety by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to an information 
Storage medium with a structure for multi-angle data and 
recording and reproducing apparatuses therefor. 
0004 2. Description of the Related Art 
0005) A digital versatile disc (DVD) is a representative 
example of conventional information Storage media on 
which multi-angle data can be recorded. The multi-angle 
data is recorded on a DVD using an interleaving method in 
which data is divided into units and the units are alternately 
recorded. 

0006. Hereinafter, a video data structure of a DVD, which 
is a conventional multimedia Storage medium, will be 
described with accompanying drawings. 

0007 FIG. 1 illustrates a data structure of a DVD. 
Referring to FIG. 1, a DVD is divided into a video manager 
(VMG) area and a plurality of video title set (VTS) areas. 
Information regarding video title(s) and menu information 
for video titles are stored in the VMG area, and video title 
data is stored in the plurality of VTS areas. In general, the 
VMG area includes two or three files and each VTS area 
includes from three to twelve files. 

0008 FIG. 2 illustrates the data structure of a VMG area. 
Referring to FIG. 2, the VMG area includes a video man 
ager information (VMGI) area containing additional infor 
mation regarding the VMG area, a video object set (VOBS) 
area containing Video object information regarding title 
menu, and a VMGI backup area. Each of the VMGI area, the 
VOBS area, and the VMGI backup area exists as a file. 
However, the inclusion of the VOBS area in the VMG area 
is optional. In some cases, the VOBS area may not be 
formed in the VMG area. 

0009. Each VTS area contains title information, which is 
a unit of reproduction, and video object information VOBS. 
A plurality of titles may be recorded on a VTS area. 
0010 FIG. 3 illustrates a data structure of a VTS area. 
Referring to FIG. 3, video title set information (VTSI), 
VOBS for a menu screen, VOBS for a video title set, and 
VTSI backup data are recorded in the VTS area. Recording 
of a VOBS is optional for displaying a menu screen. Each 
VOBS is divided into a plurality of video objects VOBs and 
cells which are units of record. AVOB includes of a plurality 
of cells. The most basic unit of record in the present 
invention is a cell. 
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0011. In a DVD, units of reproduction are recorded in a 
hierarchical Structure. A title is formed on the uppermost 
layer of the hierarchical Structure. In general, a title is linked 
to at least one program chain (PGC). The PGC first repro 
duced, which is one of a plurality of PGCs, is called an entry 
PGC. FIG. 4 illustrates a title linked to a PGC, i.e., an entry 
PGC. FIG. 5 illustrates a title linked to a plurality of PGCs. 
When one of the plurality of PGCs is selected and repro 
duced after reproduction of a PGC as shown in FIG. 5, the 
command for determining the PGC to be selected and 
reproduced may be stored in a DVD. Controlling the 
Sequence of reproduction is navigation. A command for 
determining navigation is contained in the program chain 
information (PGCI). 
0012 FIG. 6 illustrates a data structure of a PGC. Refer 
ring to FIG. 6, the PGC is stored in PGCI which is an 
information structure. The PGCI contains a pre-command 
that includes a navigation command, a post-command, and 
a plurality of program information. The pre-command is 
executed before reproduction of a PGC and the post-com 
mand is executed after reproduction. Each program contains 
a plurality of cell information. Cells included in a program 
are linked to respective cells included in a VOB which is a 
unit of record. Each cell, i.e., a unit of reproduction, has a 
cell command that is provided after reproduction thereof. 
The PGCI is a hierarchical description of the PGC, i.e., the 
unit of reproduction, and has an information Structure that 
links a cell, which is the most basic unit of reproduction, to 
a cell which is the most basic unit of record. 

0013 In particular, the PGC is a link of a plurality of cells 
which are units of reproduction. Here, the plurality of cells 
may form an angle block. 
0014 FIG. 7 illustrates the structure of an angle block. 
Referring to FIG. 7, the angle block is constructed such that 
a plurality of cells are arranged in parallel So that only one 
of these cells can be reproduced. The cells that form the 
angle block, have the same reproduction time. Each of the 
cells corresponds to a specific angle. If the cells, which are 
units of reproduction, form an angle block, data for a specific 
angle is divided into interleaved units (ILVUs) and recorded 
on VOBS, which are units of record, and cells, which are 
units of record, using the interleaving method. 
0.015 FIG. 8 illustrates the structure of a VOB and cells 
that are units of record when multi-angle Support is not 
applied. Referring to FIG. 8, VOBs are sequentially stored 
and recorded in contiguous blocks of an information Storage 
medium, the contiguous block being a contiguous recording 
space. However, as shown in FIG. 9, when multi-angle 
Support is applied, VOBS for each angle and their cells are 
recorded in ILVUs on an interleaved block, using the inter 
leaving method. As a result, data for a specific angle is not 
recorded on contiguous record areas. That is, angle data is 
Sequentially, alternatively recorded using the interleaving 
method. 

0016 FIG. 9 illustrates angle data of two that is sequen 
tially and alternately recorded using the interleaving 
method. Referring to FIG. 9, respective ILVUs have the 
Same reproduction time. The amount of data to be recorded 
may vary according to the type of a compression method 
used. In the case of interleaved data, in order to reproduce 
data for an angle or reproduce data for a changed angle, a 
jump must be made to desired ILVUs. For instance, in order 
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to reproduce data in a first angle, the data for the first angle 
in the ILVU must be detected. For this end, a video object 
bit stream contains data NXT ILVUSA and NXT IL 
VU SZ in the structure shown in FIG. 11, that indicate the 
position and size of the next ILVU data belonging to a bit 
stream. After reproduction of the ILVU data, a jump to the 
next ILVU data is made using the data NXT ILVU SA and 
NXT ILVU SZ. In order to change angles during the data 
reproduction, a jump must be made to the position of data for 
the changed angle. The extent of jumping is determined in 
ILVUS. 

0017 FIG. 10 illustrates jumping to data for a selected 
angle in view of cells. Referring to FIG. 10, even if a user 
issues a command to change angles at a certain time during 
reproduction of ILVU data, the Subsequent image data can 
be reproduced without pause for a SeamleSS change. This is 
accomplished by first completing the reproduction of ILVU 
data, following a link by jumping to ILVU data for the 
changed angle, and reproducing the ILVU data for the 
changed angle. Information regarding the position of ILVU 
data is multiplexed and contained in a bit Stream of Video 
object data that is recorded using the interleaving method. 
0018 FIG. 12 illustrates the structure of information 
SML AGL Cn DSTA contained in a video object bit 
Stream Specifying the positions and sizes of ILVU data for 
nine angles (n is a natural number between 1 and 9). The 
maximum number of angles Supported by a DVD is nine. 
The data SML AGL Cn DSTA provides information 
regarding the ILVU data for angle in through a link in the 
current ILVU data. After the reproduction of the current 
ILVU data, it is possible to change a current angle to a 
desired angle and reproduce data for the desired angle, using 
the data SML AGL Cn DSTA. 
0019. In a DVD authoring process for multi-angle data 
Support, imageS photographed at different angles are com 
pressed to form Several bit streams of data with the same 
reproduction length. Next, a bit stream is formed using the 
interleaving method and information is inserted into each bit 
Stream, which allows a reference to other angles during data 
reproduction. Accordingly, Video object data is recorded on 
a DVD Such that angles can be changed during data repro 
duction. 

0020. However, if multi-angle data is divided into units 
and stored in a DVD using the interleaving method, the 
multi-angle data is not continuously recorded in contiguous 
areas of the DVD. Thus, for continuous reproduction of data 
for an angle, a reproducing apparatus is required to move its 
position many times to read the data. In particular, if a 
reproducing apparatus reproduces data from an optical disc 
or a hard disc, considerable time is spent by the apparatus to 
change its position. There is also a bit rate limit imposed on 
a compressed bit Stream to compensate for the time delay 
offset caused when the apparatus changes its position. 

SUMMARY OF THE INVENTION 

0021. The present invention provides an information 
Storage medium with a data Structure in which random 
access can be performed regardless of the position of 
multi-angle data, and an apparatus therefor. 
0022. Additional aspects and/or advantages of the inven 
tion will be set forth in part in the description which follows 
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and, in part, will be obvious from the description, or may be 
learned by practice of the invention. 
0023. According to an aspect of the present invention, 
there is provided an information Storage medium on which 
multi-angle data is recorded, including at least two clips in 
each of which Video object data for an angle of the multi 
angle data is recorded. The at least two clips are recorded in 
contiguous areas of the information Storage medium. 
0024. The video object data for each angle may include: 
a plurality of jumping points that are acceSS points enabling 
Video object data of different angles to be reproduced 
without pause; and additional information that contains 
jumping point information. 
0025 The video object data may include clip information 
including additional information regarding the clip, and the 
jumping point information. 
0026. The jumping point information may include a 
Starting point to each jumping point of the clip and may be 
Stored in a table format in the clip information. 
0027. The clip information may include entry point infor 
mation that specifies points that are randomly accessible, 
and the jumping point information is added to the entry point 
information and Specifies whether each entry point can act as 
a jumping point. 

0028. The clip information may include a jumping point 
map including information regarding jumping points 
through which a clip is virtually connectable to clips of 
different angles. 
0029. The positions of the jumping points and a distance 
between adjacent jumping points may be determined So that 
clips are reproducible without pause when jumping between 
clips during clip reproduction. 

0030 The information storage medium may further 
include a plurality of PlayLists each of which is linked to 
one or more PlayItems which form an angle block, and each 
PlayItem may be a portion of a clip and indicating Starting 
and finishing times of the clip. 
0031 Each of the plurality of PlayItems may correspond 
to an angle of the multi-angle data. 
0032 Each PlayList may include additional information 
regarding an angle and each PlayList may be information for 
a different angle of the multi-angle data. 
0033 According to another aspect of the present inven 
tion, there is provided a reproducing apparatus which repro 
duces data recorded on an information Storage medium in 
which Video object data is recorded in units of clips Sepa 
rately recorded in contiguous areas of the information 
recording medium and containing information regarding 
Video object data corresponding to respective angles of 
multi-angle data, including: a detector which detects related 
clips, and a reader which reads and reproduces detected clips 
in contiguous areas of the information Storage medium when 
reproducing multi-angle data. 

0034. The video object data for an angle may include a 
plurality of jumping points for enabling Video object data for 
different angles to be reproduced without pause, the jumping 
point information may be recorded as additional information 
on the information Storage medium, the two jumping points 
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may indicate positions of clips in a Same reproduction time 
Zone, and the apparatus may jump from a clip for an angle 
to a clip for another angle from a jumping point when a 
change of angles is required during clip reproduction, in 
order to reproduce multi-angle data. 
0035. The respective video object data may include clip 
information which provides additional information regard 
ing the clips and includes jumping point information which 
the detector detects. 

0.036 The apparatus may include: a jumping point esti 
mator which estimates where jumping points of clips, the 
information of which is recorded at the same point of the 
table, are connected to one another, and a connected jump 
ing point detector which detects connected jumping points 
of a clip, which is being reproduced, and a clip for a changed 
angle. The apparatus may reproduce the clips at the detected 
jumping points when changing angles during reproduction 
of the clip. The jumping point information may include the 
information from a starting point to each jumping point and 
is stored in a table format in the clip information. The 
estimator may estimate the jumping points of the clips, and 
the connected jumping point detector may detect connected 
jumping points of a clip, which is presently being repro 
duced, and a clip for a changed angle and reproduces the 
clipS at the detected jumping points, when changing angles 
during reproduction of the clip. 
0037. The apparatus may include: a jumping point esti 
mator which estimates where the jumping points of the clips, 
the information of which is recorded at the same position as 
the entry point information, are connected to one another; 
and a jumping point detector which detects the connected 
jumping points. The reader may reproduce clips at the 
detected jumping points when angles are changed. The clip 
information may include entry point information that can be 
randomly accessed, and the jumping point information may 
be added to the entry point information in order to Specify 
whether a related entry point acts as a jumping point. The 
jumping point estimator may estimate that the jumping 
points of the clips, the information of which is recorded at 
the Same position as the entry point information, are con 
nected to one another, the jumping point detector may detect 
the connected jumping points, and the reader may reproduce 
clipS at the detected jumping points when angles are 
changed. 
0.038. The video object data may include jumping point 
information as a plurality of clips for angles, and jumping 
point position information of each clip may be sequentially 
contained in a table format in the common jumping point 
information. 

0.039 The positions of the respective jumping points and 
the distance between adjacent jumping points may be deter 
mined So that clips are reproducible without pause when 
jumping between clips during clip reproduction. 
0040. The multi-angle data may include a plurality of 
PlayLists each of which is linked to one or more PlayItems 
which form an angle block, and each PlayItem may be a 
portion of a clip and indicating Starting and finishing times 
of the clip. 
0041. The multi-angle data may include information 
regarding PlayItems and PlayLists and may be recorded as 
information regarding units of reproduction, each PlayItem 
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may indicate the clip or a portion thereof, the respective 
PlayListS may be recorded to correspond to the respective 
angles, the respective PlayItems may correspond to the 
respective clips, and the respective PlayListS may have a 
plurality of PlayItems. 
0042 Each PlayList may include information regarding a 
corresponding angle, and the reader may reproduce a Play 
List corresponding to a related angle. 
0043. According to yet another aspect of the present 
invention, there is provided a recording apparatus for record 
ing multi-angle data on an information Storage medium in 
which random acceSS can be performed, including: a 
recorder which records Video object data for each angle of 
multi-angle data in units of clips in contiguous areas of the 
information Storage medium using a non-interleaving 
method; and a divider which divides the video object data 
into units of clips. 
0044) The apparatus may include a jumping point creator 
which creates a plurality of jumping points in addition to the 
Video object data for the respective angles, and the recorder 
may record information regarding the plurality of jumping 
points as additional information. 
004.5 The apparatus may include a clip information cre 
ator which createS clip information for the clips in addition 
to the Video object data, the clips being units of record, and 
the clip information may include jumping point information. 
0046. The jumping point information may include infor 
mation from a starting point to jumping point of each clip 
and may be stored as a table in the clip information. 
0047 The clip information may include entry point infor 
mation regarding points that are randomly accessible. The 
jumping point information may be added to the entry point 
information to indicate whether respective entry points act 
as jumping points. 
0048. The jumping point information may be clips for 
multi-angle data and may be Stored as a table that Sequen 
tially specifies the position of the jumping points of each 
clip. 

0049. The jumping point creator may determine the posi 
tions of the jumping points and the distance between adja 
cent jumping points Such that the clipS are reproduced 
without pause when changing the position of reproduction at 
a jumping point for the change of angles during reproduction 
of a clip. 
0050. The recorder may record a plurality of PlayLists 
each of which is linked to one or more PlayItems which form 
an angle block, and each PlayItem may be a portion of a clip 
and may indicate Starting and finishing times of the clip. 
0051. The recorder may record information regarding 
PlayItems and PlayLists, each of the PlayItems may corre 
spond to a respective clip and the respective PlayListS may 
have a plurality of PlayItems. 
0052 The apparatus may include an information adder 
which adds additional information regarding a certain angle 
to the respective PlayLists that are recorded to correspond to 
the respective angles. 
0053 According to yet another aspect of the present 
invention, there is provided a method of recording multi 
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angle data on an information recording medium, including: 
dividing the multi-angle data into one or more clips for 
different angles of the multi-angle data, dividing each clip 
into jumping units the Start of each of which being desig 
nated as a jumping point identifying an interface between 
clips, and recording the clips in contiguous areas of the 
information Storage medium. 
0.054 According to yet another aspect of the present 
invention, there is provided a method of reproducing multi 
angle data from an information recording medium, includ 
ing: reproducing a first clip including Video object data for 
an angle of the multi-angle data; and jumping from a 
jumping point of the first clip to a jumping point of Second 
clip including Video object data for another angle of the 
multi-angle data So as to change angles. The first and Second 
clipS are divided into jumping units, the Start of each 
jumping unit being designated as jumping points identifying 
an interface between the clips. The clips are recorded in 
contiguous areas of the information Storage medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.055 These and/or other aspects and advantages of the 
invention will become apparent and more readily appreci 
ated from the following description of the embodiments, 
taken in conjunction with the accompanying drawings of 
which: 

0056) 
0057) 
0058 
0059 FIG. 4 illustrates an example of a title linked to a 
PGC, i.e., an entry PGC; 
0060 FIG. 5 illustrates an example of a title including a 
plurality of linked PGCs; 

0061 
0.062 FIG. 7 illustrates the structure of an angle block; 
0063 FIG. 8 illustrates the structure of VOBs and cells 
that are units of record when multi-angle viewing is not 
applied; 

0.064 FIG. 9 illustrates angle data that is alternately 
recorded using an interleaving method; 

FIG. 1 illustrates the data structure of a DVD; 

FIG. 2 illustrates the data structure of a VMG area; 

FIG. 3 illustrates the data structure of a VTS area; 

FIG. 6 illustrates the data structure of a PGC; 

0065 FIG. 10 illustrates jumping to data for a selected 
angle in View of cells, 

0.066 FIG. 11 illustrates the structure of information 
contained in a Video object bit stream having interleaved 
units (ILVU) data for angle #1; 
0067 FIG. 12 illustrates a structure of information con 
tained in a Video object bit stream for a plurality of angles, 
0068 FIG. 13 illustrates the relationship among a Play 
List, a PlayItem, clip information, and a clip; 

0069 FIG. 14 illustrates the relationship between jump 
ing units and jumping points in an audio/video (AV) stream 
clip; 

0070 FIG. 15 illustrates a plurality of clips for multi 
angle data; 
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0071 FIG. 16 illustrates the relationship between jump 
ing and a buffer which enables video object data to be 
reproduced without pause; 
0072 FIG. 17 illustrates a PlayList with a multi-angle 
Structure, 

0073 FIG. 18 illustrates the data structure of jumping 
points according to a first embodiment of the present inven 
tion; 
0074 FIG. 19 illustrates the data structure of jumping 
points according to a Second embodiment of the present 
invention; 
0075 FIG. 20 illustrates the data structure of jumping 
points according to a third embodiment of the present 
invention; 
0.076 FIG. 21 illustrates an example of a PlayList with 
PlayItems that form an angle block; 
0.077 FIG. 22 illustrates an example of PlayLists for 
different angles, and 
0078 FIG. 23 illustrates the structure of information 
regarding an angle corresponding to a PlayList. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0079 Reference will now be made in detail to embodi 
ments of the present invention, examples of which are 
illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. 
The embodiments are described below to explain the present 
invention by referring to the figures. 
0080 According to an embodiment of the present inven 
tion, multi-angle Support is enabled Such that angle data is 
recorded on an information Storage medium using a sepa 
ration recording method, not an interleaving method. In 
other words, multi-angle Support is realized by recording bit 
Streams for the respective angle data in contiguous record 
areas of an information Storage medium. During data repro 
duction, angle change is accomplished by dividing data for 
each angle into jumping units (JPUs), designating a start 
address of the JPUs as a jumping point, and recording 
information regarding jumping points of the respective angle 
data as additional information. 

0081 Elements of information recorded on a recording 
medium according to an embodiment of the present inven 
tion include: 

0082 (a) compressed and coded audio/video (AV) 
Streams with respect to respective angles, 

0083) (b) clip information files containing informa 
tion, e.g., attribute information, regarding a coded 
audio/video (AV) stream; 

0084) (c) PlayItems that indicate reproduction time 
for a reproduction Section between times IN time 
and OUT time of a clip including elements (a) and 
(b); 

0085 (d) PlayList including at least one PlayItem; 
and 

0.086 (e) jumping point map in which the positions 
of jumping points are recorded in a table format. 



US 2004/0175111A1 

0.087 Multi-angle data is video object data including a 
plurality of reproduction units corresponding to a certain 
reproduction time. That is, multi-angle data includes of data 
photographed by Several cameras at different angles. In 
general, audio data is created to be the same angle at 
different angles but can be differently created at different 
angles. In conclusion, Video object data that can be repro 
duced in the same time Zone is called multi-angle data, and 
content that can be reproduced in the same time Zone is 
called multi-angle content. 
0088. In general, video object data is massive and thus 
Stored or transmitted as compressed bit Streams. The present 
invention uses a clip, which is a unit of record, and a 
PlayList and a PlayItem, which are units of reproduction. 
The clip corresponds to a cell, the unit of record in a DVD, 
and the PlayList and PlayItem correspond respectively to a 
program and a cell, which are units of reproduction in a 
DVD. 

0089. That is, an AV stream is recorded in units of clips 
in an information Storage unit according to an embodiment 
of the present invention. In general, a clip is recorded in 
contiguous areas of an information Storage medium. An AV 
Stream is also compressed and recorded to reduce the size of 
the AV Stream. When reproducing a recorded clip, charac 
teristics of the clip information, which is recorded in each 
clip, is required to interpret the compressed video object 
data. The clip information contains the audio and Video 
attributes of each clip, and an entry point map with infor 
mation regarding the position of entry points that can be 
randomly accessed. In the case of the motion picture expert 
groups (MPEG) Video compression technique, an entry 
point is positioned at an I picture that is intracoded. The 
entry point map is mainly used during a time Search of 
detecting the position of data a time after data reproduction. 
0090 FIG. 13 illustrates the relationship among a Play 
List, a PlayItem, clip information, and a clip. Referring to 
FIG. 13, the PlayList is a basic unit of reproduction. In an 
information Storage medium according to an embodiment of 
the present invention, a plurality of PlayLists are Stored. A 
PlayList is linked to a plurality of PlayItems. Each PlayItem 
is a portion of a clip, and more particularly, indicates Starting 
and finishing times of reproduction in a clip. Thus, clip 
information is used to easily detect a desired portion of a 
clip. 
0.091 Hereinafter, a data structure and record position of 
multi-angle data will be described with reference to the 
accompanying drawings. 
0092 FIG. 14 illustrates the relationship between a 
jumping unit and a jumping point in a clip AV Stream. 
Referring to FIG. 14, if a clip represents video object data 
at a specific angle and a part multi-angle data, the clip is 
divided into a plurality of jumping units and the Starting 
point of each jumping unit is called a jumping point. The 
jumping point denotes a point of a certain clip for an angle, 
the point being a starting or destination point when jumping 
in from or out to a clip for a different angle during repro 
duction of the certain clip, respectively. A jumping point 
may be an entry point. However, for Seamless data repro 
duction, all entry points are not Set as jumping points 
because an entry point is formed at intervals of about 0.5 
Seconds. 

0093 FIG. 15 illustrates a plurality of clips for multi 
angle data. AS shown in FIG. 15, assuming that a plurality 
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of clips with an equivalent number of jumping points are 
linked to one another, the respective clipS are recorded in 
different areas and are linked to one another through jump 
ing points of the same reproduction time. In order to 
reproduce a different clip during reproduction of a clip after 
the reproduction of the clip to a jumping point is complete 
and detecting a jumping unit of the different clip, which 
corresponds to the jumping unit, reproducing from the 
corresponding jumping unit, thereby enabling Seamless, 
continuous reproduction of clips. In FIG. 15, arrows denote 
a process in which the clip for a third angle is first partially 
reproduced, a first angle is Selected during the reproduction 
of the clip for the third angle, a clip for the first angle is 
reproduced, an m" angle is selected during the reproduction 
of the clip for the first angle, and a clip for the m" angle is 
reproduced. When a user inputs a command to change 
angles, the changing is performed in units of jumping units. 
0094. According to an embodiment of the present inven 
tion, it is possible to continuously reproduce data from an 
information Storage medium while changing the position of 
a reproducing apparatus within a time even when the data is 
recorded in non-continuous different areas of the informa 
tion Storage medium in which random access can be carried 
out. In the present invention, the changing of position is 
described as jumping. In general, additional time is not 
required for jumping in an electronic information Storage 
medium Such as memory. However, in the case of an 
information Storage medium Such as an optical disc where 
data is read by moving a pickup, additional time is required 
for jumping. Also, when the Speed of reading video object 
data from an information Storage medium is different from 
the Speed of reproducing the read video object data, the 
information Storage medium requires an apparatus that can 
compensate for the difference between reading and repro 
ducing Speeds, even when data recorded in contiguous areas 
is to be read and reproduced. According to an embodiment 
of the present invention, a Video object buffer is used as the 
apparatus providing compensation for the difference. Data 
read from an information Storage medium at a speed is 
stored in a video object buffer and then the data is repro 
duced from the buffer. During the data reading, controlling 
the Speed of the data reading is important in order to prevent 
overflow or underflow of the video object buffer. The use of 
the video object buffer enables seamless reproduction of the 
data even if video object data is recorded at a variable bit rate 
(VBR). 
0095. As shown in FIG. 16, the size of each jumping unit 
is determined within a range that allows the video object 
data stored in the video object buffer to be reproduced 
Seamlessly when jumping to a clip of Video object data for 
a different angle and reproduction of the next jumping unit 
for the different angle starts prior to the occurrence of buffer 
underflow. In the case of a reproducing apparatus that 
requires additional time for jumping to a jumping point for 
a different angle, the size of the jumping unit is determined 
by the following condition, assuming that the longest jump 
time is T JUMP, the speed of reading data is V R, and the 
Speed of reproducing video object data is VO: 

Jumping Unit Size>V R*V OT JUMPI(V R 
VO). (1) 

0096. Also, the size of a video object buffer must meet 
the following condition: 

Buffer Size (B)>V OT JUMP. (2) 
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0097 FIG. 17 illustrates a PlayList with a multi-angle 
Structure according to an embodiment of the present inven 
tion. The PlayList of FIG. 17 includes a plurality of Play 
Items with a sequential Structure and an angle block Play 
Item with a multi-angle structure. The angle block PlayItem 
includes of a plurality of PlayItems. In the case of the angle 
block PlayItem, only one PlayItem thereof is reproduced 
when reproducing the PlayList. Also, during the reproduc 
tion of the PlayItem, angle change is possible by Selecting 
the PlayItem of the changed angle from the angle block 
PlayItem, and reproducing the Selected PlayItem. In general, 
PlayItems, which constitute an angle block, have the same 
length of reproduction time. According to an embodiment of 
the present invention, clips 2 through 4 designated by the 
respective PlayItems of the angle block are not interleaved 
but are recorded in contiguous areas. In other words, clipS 2 
through 4 are respectively recorded in the areas, in the same 
manner as clips designated by PlayItems, not belonging to 
an angle block. However, clips 2 through 4 are characterized 
by the jumping point information. 
0.098 Hereinafter, three types of jumping point data 
Structures will be described with reference to the accompa 
nying drawings. 

0099 FIG. 18 illustrates the jumping point data structure 
of a clip for an angle, according to a first embodiment of the 
present invention. Referring to FIG. 18, clip information 
further includes a jumping point map, in addition to the 
general information and entry point map of the related art. 
Jump point information contained in the jumping point map 
is closely related to Video object data. Therefore, the jump 
point information is included in clip information data and 
provides additional information regarding the clip. 
0100. The general information contains the following 
information: 

0101 version number: version of a clip information 
file. 

0102 EPMap start address: starting address of the 
entry point map, indicated by a byte number from the 
leading byte of the clip information file. 

0103 JPMap start address: starting address of the 
jumping point map, which is indicated by a byte 
number from the leading byte of the clip information 
file. If the value of JPMap start address is 0, it 
means that the clip related to the clip information file 
is not for an angle and the clip does not contain 
information regarding the jumping point map. 

0104 ClipInfo: attributes of an AV stream file 
related to the clip information file. 

0105 The entry point map contains information regard 
ing the time and position of an entry point that is randomly 
accessible. The jumping point map contains information 
regarding jumping points through which a clip can be 
Virtually connected to clips of different angles. According to 
an embodiment of the present invention, jump manager 
information included in the jumping point map indicates the 
number of jumping points, and the number of jumping point 
information entries following the jump manager informa 
tion. The jumping point information is used to detect the 
positions of the respective jumping points, the Starting 
positions of the related clips. The jumping point information 
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is expressible as bytes or as a number of Sectors. Also, if the 
video object data is coded as an MPEG transport stream, the 
respective jumping point information is expressible as a 
number of MPEG-TS packets. 
0106 FIG. 19 illustrates the data structure of jumping 
points according to a Second embodiment of the present 
invention. The data structure of jumping points of FIG. 19 
illustrates an entry point map containing jumping point 
information. Therefore, the data structure of FIG. 19 is 
advantageous in that it does not require any additional Space 
to Store the jumping point information. AS mentioned above, 
when Video object data is coded using time-Space compres 
Sion Such as MPEG, a jumping point should be set to an 
entry point which is a random acceSS entry point. By 
incorporating information into the entry point map as to 
whether an entry point acts as a jumping point, the jumping 
information is easily recorded. 
0107 FIG. 20 illustrates the data structure of jumping 
points according to a third embodiment of the present 
invention. FIG. 20 is a diagram of a jumping point map 
information Structure, which includes the jumping point 
information of clips that form an angle block. The jumping 
point map information Structure is collected Separately from 
the clip information Structure. The jumping point map 
information includes jump manager information that indi 
cates the number of clips which form the angle block and the 
number of jumping points present in a clip, and jumping 
point information for the respective clips that Sequentially 
follows the jump manager information. The jumping point 
map information Structure enables the position of a desired 
angle to be easily detected. 
0108 FIG. 21 illustrates an example of a PlayList with 
PlayItems that form an angle block. Referring to FIG. 21, 
each PlayItem information contains general PlayItem infor 
mation and angle block information. The angle block infor 
mation basically specifies whether corresponding PlayItems 
forms an angle block. PlayItems forming an angle block 
must be sequentially recorded. During reproduction of the 
PlayList, at least one selected PlayItem, which form an angle 
block, is reproduced. During reproduction of the PlayItem 
forming angle block, another PlayItem forming the angle 
block may be reproduced. 
0109 FIG.22 illustrates an example of PlayLists, which 
are units of reproduction, for different angles. Referring to 
FIG. 22, the respective PlayLists include a single PlayItem, 
which does not form an angle block. That is, each PlayList 
corresponds to an angle. As shown in FIG. 23, each PlayList 
contains angle block information regarding an angle. When 
a user Selects an angle or changes angles, a related PlayList 
is reproduced. 
0110. According to an embodiment of the present inven 
tion, multi-angle data, in units of record, are recorded in 
contiguous areas of an information Storage medium. The 
interfaces to the units of record representing different angles 
are determined to be jumping points, and information 
regarding the jumping points is Stored as additional infor 
mation. Next, information regarding units of reproduction 
corresponding to the units of record is Stored as multi-angle 
information. 

0111. A reproducing apparatus according to an embodi 
ment of the present invention reproduces multi-angle data 
and has the following advantages: 
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0112 First, if angles are changed, multi-angle data can be 
read from contiguous areas of an information Storage 
medium and the data read can be reproduced. That is, 
multi-angle data is coded using the same method for coding 
non multi-angle data. Therefore, contrary to the interleaving 
method, additional data and coding operations are not 
required to contiguously reproduce data for an angle. 
0113 Secondly, a clip, which is a unit of record, contains 
jumping point information that enables connection to Video 
object data for an angle block. To change angles at an instant 
when reproducing video object data for a current angle, the 
reproducing apparatus reproduces the Video object data for 
the current angle to a next jumping point and then repro 
duces Video object data for a changed angle from a jumping 
point corresponding to the next jumping point. 
0114. Thirdly, when multi-angle information is recorded 
in a plurality of PlayItems, i.e., units of reproduction, which 
form an angle block and belong to a PlayList (see FIG. 21), 
in order to change angles during reproduction of one Play 
Item of the angle block, the reproducing apparatus repro 
duces PlayItem to a jumping point closest to a current 
reproducing position of a clip and then a clip for the changed 
angle from the jumping point. If a single PlayList is recorded 
for each angle as shown in FIG. 22, when a user wants to 
change angles during reproduction of a PlayList, a PlayList 
for a changed angle is detected and reproduced. 
0115 A recording apparatus according to an embodiment 
of the present invention records data Such as clips, and 
information regarding jumping points and units of repro 
duction on an information Storage medium. 
0116. A recording apparatus according to a preferred 
embodiment of the present invention determines the sizes of 
jumping units, based on a reading speed V R of a repro 
ducing apparatus, a jumping time T JUMP, and the highest 
bit rate V O of video object data. Next, the determined sizes 
of jumping units are converted into reproduction time. Next, 
the Video object data is coded Such that random access points 
are Set to be larger than or the same as the reproduction time. 
Here, the interfaces of the Video object data are jumping 
points. In general, a random acceSS point is the Starting point 
of a group of pictures (GOPs) in time-space compression 
coding Such as MPEG. Thus, each jumping unit is comprised 
of a plurality of GOPs. Also, jumping points should be 
formed in the same reproduction time Zone of each video 
object data. 
0117 For the respective angles, the coded video object 
data is recorded in contiguous areas of an information 
Storage medium. Information regarding the locations of the 
jumping points are recorded as additional information. 
According to an embodiment of the present invention, 
information regarding jumping points of each clip may be 
recorded as clip information. 
0118 Next, information regarding units of reproduction, 
which form multi-angle data, is created and recorded. For 
instance, PlayItems corresponding to respective clips form a 
multi-angle and a PlayList is made by linking the PlayItems 
to one another. Otherwise, a Single PlayList may correspond 
to a Single angle. 

0119) As described above, according to an embodiment 
of the present invention, Video object data for multi-angle 
data is divided into units and recorded in contiguous areas of 
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an information Storage medium without using the interleav 
ing method. Accordingly, the layout of a data area is easy to 
control and random access is easy to perform, thereby 
effectively reading multi-angle data. 
0120 Although a few embodiments of the present inven 
tion have been shown and described, the present invention 
is not limited to the disclosed embodiments. Rather, it would 
be appreciated by those skilled in the art that changes may 
be made in this embodiment without departing from the 
principles and Spirit of the invention, the Scope of which is 
defined in the claims and their equivalents. 

What is claimed is: 
1. An information Storage medium on which multi-angle 

data is recorded, comprising 
at least two clips in each of which Video object data for an 

angle of the multi-angle data is recorded, 
wherein the at least two clips are recorded in contiguous 

areas of the information Storage medium. 
2. The information Storage medium of claim 1, wherein 

the Video object data for each angle comprises: 
a plurality of jumping points that are access points 

enabling video object data of different angles to be 
reproduced without pause; and 

additional information that contains jumping point infor 
mation. 

3. The information Storage medium of claim 2, wherein 
the Video object data includes clip information including 
additional information regarding the clip, and the jumping 
point information. 

4. The information Storage medium of claim 3, wherein 
the clip information includes audio and Video attributes of 
the clip. 

5. The information storage medium of claim 3, wherein 
the multi-angle data is a compressed audio-visual (AV) 
Stream compressed using a motion picture experts group 
(MPEG) video compression protocol. 

6. The information storage medium of claim 3, wherein 
the clip information includes a jumping point map including 
information regarding jumping points through which a clip 
is virtually connectable to clips of different angles. 

7. The information storage medium of claim 6, wherein 
the jumping point map includes jump manager information 
indicating the number of jumping points, and a number of 
jumping point information entries follow the jump manager 
information. 

8. The information storage medium of claim 3, wherein 
the jumping point information includes a starting point to 
each jumping point of the clip and is Stored in a table format 
in the clip information. 

9. The information storage medium of claim 3, wherein 
the clip information includes entry point information that 
Specifies points that are randomly accessible, and the jump 
ing point information is added to the entry point information 
and Specifies whether each entry point can act as a jumping 
point. 

10. The information storage medium of claim 2, wherein 
the jumping point information is recorded on clips of the 
Video object data for each angle, and information regarding 
the positions of the respective jumping points of the clips is 
Sequentially contained in the jumping point information. 
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11. The information Storage medium of claim 2, wherein 
the size of the jumping unit is determined by the following 
condition, where the longest jump time is T JUMP, the 
Speed of reading data is V R, and the Speed of reproducing 
video object data is VO: 

Jumping Unit Size>V R*V OT JUMPI(V AR 
V O), 

wherein the size of a video object buffer satisfies the 
following condition: 
Buffer Size (B)>V OT JUMP, and 

wherein the clip information includes a jumping point 
map. 

12. The information storage medium of claim 1, further 
comprising a plurality of PlayLists each of which is linked 
to one or more PlayItems which form an angle block, each 
PlayItem being a portion of a clip and indicating Starting and 
finishing times of the clip. 

13. The information storage medium of claim 12, wherein 
each of the plurality of PlayItems corresponds to an angle of 
the multi-angle data. 

14. The information storage medium of claim 13, wherein 
each PlayList includes additional information regarding an 
angle, each PlayList being information for a different angle 
of the multi-angle data. 

15. The information storage medium of claim 2, wherein 
the positions of the jumping points and a distance between 
adjacent jumping points are determined So that clips are 
reproducible without pause when jumping between clips 
during clip reproduction. 

16. The information storage medium of claim 2, wherein 
the Video object data includes clip information which 
includes a jumping point map. 

17. The information storage medium of claim 3, wherein 
the clip information includes a jumping point map including 
jump manager information that indicates the number of clips 
which form the angle block and the number of jumping 
points present in a clip, and jumping point information for 
the respective clips that Sequentially follows the jump man 
ager information, and wherein a jumping point map infor 
mation Structure is separate from a clip information Struc 
ture. 

18. The information storage medium of claim 2, wherein 
the jumping point information is expressed in one of bytes 
and a number of Sectors. 

19. The information storage medium of claim 18, 
wherein, when the video object data is coded as an MPEG 
transport Stream, the respective jumping point information is 
expressed as a number of MPEG-TS packets. 

20. The information storage medium of claim 2, wherein 
the clip information includes an entry point map which 
includes jumping point information. 

21. A reproducing apparatus which reproduces data 
recorded on an information Storage medium in which Video 
object data is recorded in units of clipS Separately recorded 
in contiguous areas of the information recording medium 
and containing information regarding video object data 
corresponding to respective angles of multi-angle data, 
comprising: 

a detector which detects related clips, and 
a reader which reads and reproduces detected clips in 

contiguous areas of the information Storage medium 
when reproducing multi-angle data. 
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22. The apparatus of claim 11, wherein the Video object 
data for an angle includes a plurality of jumping points for 
enabling video object data for different angles to be repro 
duced without pause, wherein jumping point information is 
recorded as additional information on the information Stor 
age medium, wherein two jumping points indicate positions 
of clips in a Same reproduction time Zone, and wherein the 
apparatus jumps from a clip for an angle to a clip for another 
angle between the two jumping points when a change of 
angles is required during clip reproduction, in order to 
reproduce the multi-angle data. 

23. The apparatus of claim 22, wherein the respective 
Video object data includes clip information which provides 
additional information regarding the clipS and includes 
jumping point information which the detector detects. 

24. The apparatus of claim 23, wherein the clip informa 
tion includes audio and Video attributes of the clip. 

25. The apparatus of claim 23, wherein the multi-angle 
data is a compressed audio-visual (AV) Stream compressed 
using a motion picture experts group (MPEG) video com 
pression protocol. 

26. The apparatus of claim 23, wherein the clip informa 
tion includes a jumping point map including information 
regarding jumping points through which a clip is virtually 
connectable to clips of different angles. 

27. The apparatus of claim 26, wherein the jumping point 
map includes jump manager information indicating the 
number of jumping points, and the number of jumping point 
information entries following the jump manager informa 
tion. 

28. The apparatus of claim 23, further comprising: 
a jumping point estimator which estimates where jumping 

points of clips, the information of which is recorded at 
the same point of the table, are connected to one 
another, and 

a connected jumping point detector which detects con 
nected jumping points of a clip, which is being repro 
duced, and a clip for a changed angle, 

wherein the apparatus reproduces the clips at the detected 
jumping points, respectively, when changing angles 
during reproduction of the clip, 

wherein the jumping point information includes the infor 
mation from a Starting point to each jumping point and 
is Stored in a table format in the clip information, and 

wherein the jumping point estimator estimates the jump 
ing points of the clips, and the connected jumping point 
detector detects connected jumping points of a clip, 
which is presently being reproduced, and a clip for a 
changed angle and reproduces the clips at the detected 
jumping points, when changing angles during repro 
duction of the clip. 

29. The apparatus of claim 23, further comprising: 
a jumping point estimator which estimates where the 
jumping points of the clips, the information of which is 
recorded at the same position as the entry point infor 
mation, are connected to one another, and 

a jumping point detector which detects the connected 
jumping points, 

wherein the reader reproduces clips at the detected jump 
ing points when angles are changed, 
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wherein the clip information includes entry point infor 
mation that is randomly accessible, and the jumping 
point information is added to the entry point informa 
tion in order to Specify whether a related entry point 
acts as a jumping point, and 

wherein the jumping point estimator estimates that the 
jumping points of the clips, the information of which is 
recorded at the same position as the entry point infor 
mation, are connected to one another, the jumping point 
detector detects the connected jumping points, and the 
reader reproduces clips at the detected jumping points 
when angles are changed. 

30. The apparatus of claim 12, wherein the video object 
data includes jumping point information as a plurality of 
clips for angles, and jumping point position information of 
each clip is Sequentially contained in a table format in the 
common jumping point information. 

31. The apparatus of claim 12, wherein the positions of 
the respective jumping points and the distance between 
adjacent jumping points are determined So that clips are 
reproducible without pause when jumping between clips 
during clip reproduction. 

32. The apparatus of claim 22, wherein the video object 
data includes clip information which includes a jumping 
point map. 

33. The apparatus of claim 23, wherein the clip informa 
tion includes a jumping point map including jump manager 
information that indicates the number of clips which form 
the angle block and the number of jumping points present in 
a clip, and jumping point information for the respective clips 
that Sequentially follows the jump manager information, and 
wherein a jumping point map information Structure is sepa 
rate from a clip information Structure. 

34. The apparatus of claim 22, wherein the jumping point 
information is expressed in one of bytes and a number of 
SectOrS. 

35. The apparatus of claim 34, wherein, when the video 
object data is coded as an MPEG transport stream, the 
respective jumping point information is expressed with a 
number of MPEG-TS packets. 

36. The apparatus of claim 22, wherein the clip informa 
tion includes an entry point map which includes jumping 
point information. 

37. The apparatus of claim 22, wherein the multi-angle 
data further comprises a plurality of PlayLists each of which 
is linked to one or more PlayItems which form an angle 
block, each PlayItem being a portion of a clip and indicating 
Starting and finishing times of the clip. 

38. The apparatus of claim 21, wherein the multi-angle 
data further comprises information regarding PlayItems and 
PlayListS is recorded as information regarding units of 
reproduction, each PlayItem indicates the clip or a portion 
thereof, and the respective PlayLists are recorded to corre 
spond to the respective angles, the respective PlayItems 
corresponding to the respective clips, and respective Play 
Lists having a plurality of PlayItems. 

39. The apparatus of claim 38, wherein each PlayList 
includes information regarding a corresponding angle, and 
the reader reproduces a PlayList corresponding to a related 
angle. 

40. A recording apparatus for recording multi-angle data 
on an information Storage medium in which random acceSS 
can be performed, comprising: 
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a recorder which records Video object data for each angle 
of multi-angle data in units of clips in contiguous areas 
of the information Storage medium using a non-inter 
leaving method; and 

a divider which divides the video object data into units of 
clips. 

41. The apparatus of claim 40, further comprising a 
jumping point creator which creates a plurality of jumping 
points in addition to the Video object data for the respective 
angles, and wherein the recorder records information regard 
ing the plurality of jumping points as additional information. 

42. The apparatus of claim 41, further comprising a clip 
information creator which createS clip information for the 
clips in addition to the Video object data, the clips being units 
of record, and the clip information containing jumping point 
information. 

43. The apparatus of claim 42, wherein the jumping point 
information includes information from a starting point to 
jumping point of each clip and is contained as a table in the 
clip information. 

44. The apparatus of claim 42, wherein the clip informa 
tion includes entry point information regarding points that 
are randomly access able, and wherein the jumping point 
information is added to the entry point information to 
indicate whether respective entry points act as jumping 
points. 

45. The apparatus of claim 41, wherein the jumping point 
information is clips for multi-angle data, the jumping point 
information being Stored as a table that Sequentially specifies 
the position of the jumping points of each clip. 

46. The apparatus of claim 41, wherein the jumping point 
creator determines the positions of the jumping points and 
the distance between adjacent jumping points Such that the 
clips are reproduced without pause when changing the 
position of reproduction at a jumping point for the change of 
angles during reproduction of a clip. 

47. The apparatus of claim 40, wherein the recorder 
records a plurality of PlayLists each of which is linked to 
one or more PlayItems which form an angle block, each 
PlayItem being a portion of a clip and indicating Starting and 
finishing times of the clip. 

48. The apparatus of claim 40, wherein the recorder 
records information regarding PlayItems and PlayLists, each 
of the PlayItems corresponding to a respective clip and the 
respective PlayLists have a plurality of PlayItems. 

49. The apparatus of claim 48, which adds additional 
information regarding a certain angle to the respective 
PlayLists that are recorded to correspond to the respective 
angles. 

50. A method of recording multi-angle data on an infor 
mation recording medium, comprising: 

dividing the multi-angle data into one or more clips for 
different angles of the multi-angle data; 

dividing each clip into jumping units the Start of each of 
which being designated as a jumping point identifying 
an interface between clips, and 

recording the clips in contiguous areas of the information 
Storage medium. 

51. A method of reproducing multi-angle data from an 
information recording medium, comprising: 
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reproducing a first clip including Video object data for an wherein the first and Second clips are divided into jump 
angle of the multi-angle data; and ing units, the Start of each jumping unit being desig 

nated as jumping points identifying an interface 
between the clips, and wherein the clipS are recorded in 
contiguous areas of the information Storage medium. 

jumping from a jumping point of the first clip to a jumping 
point of Second clip including video object data for 
another angle of the multi-angle data So as to change 
angles, k . . . . 


